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Life Science will be one of the

pacing tech nologies for long

duration manned spaceflight.

The abiIity to effectively deliver

state-of-the-art inflight medi-

cal care will have a major

impact on crew health and

mission success. NASA has a

major commitment to min-

imize the medical risk for

Space Station and beyond--

and the Space Station Health

Maintenance Facility is a

major step in that direction.

--Dr. James Logan
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The S-pace Station Era

ince 1950, the United

has pursued an

ambitious program to eXplore _

and Utilize space. One of the

most important steps in this

program will take place within

the next decadewith the es _

tablishment Of a permanently

manned space station.

!

he Space Station wilt

serve as a home, work-

place, andscientific la_boratory

for highly trained astronauts

and scientists. Ultimately, the

Space Station will serve as a

staging area for the construc-

tion of a Lunar Base a[ld for

long missions to Marsand

possibly _ep space.

The Space Station wews

will participate it1 missions of

extended_ _Iuration w,it_ lim-

ited capab]lity for emergency

return• This factor alone places

e_
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great responsibili-tyon pro-

g?am designers to-e-ns_Jre the

health, safety, and-well-being.

of the crews. The Hea_lth

l_aintenance Facmpy (Ht_F)

under development at the

Johnson Space Center is a key

eiement in the fu_iimen_t of

this responsibility.

A Goal-Oriented Facility

n comparison to previous

paceflight missions, the

complexity of providing health

care for the Space Station

crewmembers willbe greatly

increased. Contributing to

this complexity will be the

opportunities for fi_divid!_als

to participate as crewmembers

who are not astronauts

individuals who, as a result,

may be subject to less stringent

physical standards. To ensure

the health and we!l-being of

the crews and the success of

the Space Station missions,

the HMF is designed to achieve

three important goals.
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Experience has shown that _ajor construc_on efforts

long-term exposure to the that will be an i_tegral part of

space environment contributes the Space Stati_ program

to some physiologic changes ,may greatly in,ease the risk

in crewmembers. As a result,

the need for careful monitor-

ing and the development of

appropriate counte_sures

are essential elements {o the

success of Space Station mis -=

stons. The firsr go_e

HMF is to provide effective

methods to monitor crew-

member physical fitness and
f

effeGs_ving inspace. Z

xperience has also

Ishown that in spite of

preventive measures illness

wilt occur among crew-

mernbers._n addition, the

of physical injury. These ill-

nesses and inj_ies may range

f_om s_le maladies to life=

t_reatening conditions. The

s_condgoat of the HMF is to

provide definit_e diagnostic

and treatment _pabilities to

avoid the need _for a rescue

mission.

A rescue misgion would be

both costly anddifficult. Once

gdecision is made to attempt

........... _ - = a rescue, it is estimated that it

would take from 14 to 45 days

to launch with_ost of up to

_aO million dollars. If, how-

ever. rescue is the only alter-

native, the thirdgoal of the

I--_,IF is to preclude deteriora-

tion of the crewmember's

condition and to make the

return to Earth as comfortable

as possible.
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n additio_o serving

these three goals, the

eTfon performed as part of the

_MF programwill offer major

contributions t_ medical sci-

e-rice. This effo_will help to .... - -- _

establish physi_logical norms

_orspacefiight _nd to develop = - : = _-_-

va uable techno_ogyfor use _ _ ==_-

within the gene?aI mecl_cal -

: - community. _ - -
-- E

t.=._" _j-_-- D-L_ e3t_r-_'_--'=---=....

_-_- _ - ..... -:
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A Unique Life Sciences

Resource

roviding quality

health care is a chal-

lenge even in the most sophis-
ticated medical facilities. The

_n_ue_mvironment of the

Space Station makes the task

popcha,eng ngandrequires
both innovatiye thinking and

_- __r-__ _nt[_ engineering. BG
_ = of_ _-_-_ ___ _adse offthe limited size the

Space Station, the HMF is-being

developed within restrictive

space and weight parameters.

The equipment used in the

HMF must be able to operate
=

!n m_cro_rav_tyand m_sLbe
able to return to normal oper-

_ ation following exposure to the

vacuum of space. In addition,

it is possible that the crews

will not include a physician.

Those crewmembers serving

as medical officers may have

limited training. As a result,

_m,_ the equipment must be user-

friendly And maintenance free,

z-
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he HMF is composed of The HMF subsystems in- _no_is Of medical i

anumber of integrated clude a Hyperbaric lreatment ;_swill be :: !

subsystems, each of which Facility complete with treat- s_ff imaging sub- [
1

............ serves a specific purpose in :merit ial_le{iprotocols, and ...... svstem_zilth full-sewice radi- [

achieving the facility's over-all instrumentation to treat de- _:)graphic imaging capabilities, tr
" I

goals. Each subsystem isa compression sickness and/or ___ including _m!sslon and i

modular, self-contained unit barotrauma such as air em- receptiofiolimages to and 1

linked to a spec_o.y _gned bolus, The HMF Exercise from ground facilities. The

centra[ computer system

through a Medical h fluctuation

Countermeasure:{subsvstem HMF_a! LaboratoB, sub- " =- i

will be utflized to prevent the system-will house the instru- }
i

Bus (MIB)= The Computes- adverse effects u:=_micro- me_taff6ff-t6 p_erform clinical

tern supports a soph!swicated

data management system ca=

gravity on bone and muscle

tissue through carefully de-

chemistries_ hematolog7_; dis-

_61ved gas analysis, and a

pable of performing several

key functions: it integrates

signed exercise protocols. The

Pharmacy subsystem will

varietygt o_er tests that may

beYeq u_red. A Consultants'

information from the HMF

subsystems; maintains crew-

supply needed drugs and

medications. It will provide

Ground Network subsystem

..... wilI #ffe-r-twozway access to

members' electronic medical }nventory control and tBe nec- specialty consultants through-

_: ,4ansmits and receives essa D, security measures for out the United Sta, tes, !f re-

quired, these_Offsultants can -medica! data to and from controlled drugs.

Earth: and Stc)res a variety of

protocols to be used for the

prevention, diagnosis, and

treatment of medical

be caffedtitSon to advise &nd =

direct diagnosis and treatment. -

conditions.

The Medical tnfod_;½t_ot_ Bu_ links the varied I 1MF s ubs_vste myths indicated below) and a sophi._ficated c_uler system which

ma n_azrl.s records tran_a-r,.ks and receives medical data. anct 5:ores a range ofvaluable iHformat_on

HMF Exercise Facility _ _

I
f EDP (IMAGING)

I
LAB INSTRU L PHYSIOLOGtCMoNITO_

PHARMACY

_1lj _-Iml II|IIBll Ii lk- - - -- _,! il [lIlI_}-_l U_ i [.I,I:1 _i_m |'li I1_ Ill _" ' I !; "_a "l=_l_JlRl__.-_'.-;]|Dll_T_tlih
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efinitive treatment of

_,L__,_cllcala variety -'-__ '

C6nd_tions will be =_u_-d_by

the Intravenous Fluid Therapy

and N utritional Supporrsub-

systems which will administer

both short-term intravenous

medication and fluid therapy'

as well as long-term nutri-

tional support. The Medical

Life Support subsystem will

hav,_conventional "crash cart"/

iCU Capabilities and the in-

strt, mentation to monitor vital

signs and electrophysiologic

parameters. The Ventilation

Support subsystem will be

utilized to mechanically assist

breathing_ If the rescue of an

ill or injured Crewmember

becomes necessary, several

HMF subsystems will contrib-

ute to the probability of the

patient's survival by being

transportable.
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NASAMeedng the Challenge _ to function. A_a-_sult alter-

_atth care problems

encountered in the

Russian space program, in ex;

ploration of the Antarctic, and

in the U.S. Navy's nuclear

submarine program, all lend

emphasis to the need for

health care delivery in a re-

mote environmenL NASA is

leading the way to meet this

need through the desFgn and

implementation of a flexible,

integrated health care system

--the Space Station Health

native methods will have to be

developed for application of

this technology in micro-

gravity. Many standard medi-

cal monitoring procedures

practiced in Earth based clin-

ical settings are invasive and,

therefore, may b e inappropri-

ate for the space environment.

NASA is already a leader in

developing and implementing

non-invasive technologies

which will be used in Lhe HMF.

NASA is on the leading edge

of aerospace medical science

and is meeting the challenge

Maintenance Facility The of the Space Station era and

flexible modular design of th!s

_i!_b' will perrrii_ ready hard-

ware exchange to keep pace

with advancing technology

and changing requirements.

The HMF will be a dynamic

system. [t will incorporate the

most efficient, state_of_the-art

technology throughout the

life of the Space Station.

beyond. NASA is proud of the

role that the Health Mainte-

nance FaciIity will play in

reducing the medical risk

aboard the U.S. Space Station.

ASA is committed to

the use of clinically

accepted standards of medical

practice. Where possible, off-

the-shelf eq mpment wiI1 be

used in the Space Station pro-

gram; however, much of the

medical technology on the

market today relies on grawty

!
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